New insights into molecular pathogenesis of bone marrow failure in paroxysmal nocturnal hemoglobinuria.
Paroxysmal nocturnal hemoglobinuria (PNH) is caused by the clonal expansion of hematopoietic stem cells with mutations of the phosphatidylinositol glycan-class A gene (PIGA). PNH clones then fail to generate glycosylphosphatidylinositol (GPI) or to express a series of GPI-linked membrane proteins including complement-regulatory proteins, resulting in complement-mediated intravascular hemolysis and thrombosis. Bone marrow failure is another characteristic feature of PNH. It is currently considered that immune-mediated injury of hematopoietic cells is implicated in PNH marrow failure as well as in aplastic anemia, a well-known PNH-related disorder. There is increasing evidence that the autoimmune attack allows PNH clones to selectively survive in the injured marrow, leading to clinical manifestations characteristic of PNH. As candidate molecules that trigger the immune attack on marrow cells, stress-inducible membrane proteins and Wilms' tumor protein WT1 have been proposed. Among the stress-inducible proteins, GPI-linked proteins, such as cytomegalovirus glycoprotein UL16-binding protein, are distinct candidates that not only induce immune attack, but also allow PNH clones to survive the attack. Here, we overview the current understanding of the molecular pathogenesis of bone marrow failure in PNH.